Palaeontological data on the Caucasus are highly important for large-scale stratigraphical and palaeobiogeographical assessment of the northern Tethyan margin, but this information is often scarce and not available in English. Field studies in the Northern Caucasus have now permitted to amass some new data. Two belemnite species are described from the stratotype section of the Kamennomostskaja Formation (Callovian, Middle Jurassic) near the town of Kamennomostskij in Adygeja (Northern Caucasus). These are Belemnopsis subhastata (von Zieten, 1831) and Rhopaloteuthis ominosa Gustomesov, 1968 . The latter is a rare species, and the present find allows new insights into its taxonomy. A palynological analysis of the belemnite-bearing sample was carried out, and a diverse assemblage of dinocysts, acritarchs and prasinophytes, plus pollen and spores recognised. The most abundant palynomorphs are Micrhystridium and Classopollis. Data on belemnites coupled with those on palynomorphs indicate the early Callovian age of the sample level. This interpretation differs slightly from previous conclusions based on ammonites and dinocysts. If this age is correct, the degree of condensation of Callovian deposits in the section studied was lesser than previously assumed.
Introduction
Stratigraphical and palaeobiogeographical reconstructions for the northern Tethyan margin during the Jurassic require palaeontological data on different fossil groups from many regions. One of the most important of those regions is the Caucasus which occupied a prominent position along this margin between the Eurasian platforms in the north and numerous terranes in the south (Stampfli & Borel, 2002; Golonka, 2004; Ruban, 2006 Ruban, , 2007a Seton et al., 2012) and belonged to the Mediterran-Caucasian Subrealm/Province (Westermann, 2000) . Although a plethora of palaeontological data have been accumulated for this region (Rostovtsev et al., 1992) , some fossil groups remain insufficiently studied. These include Callovian belemnites and palynomorphs from the western part of the Northern Caucasus. The former were reviewed briefly by Krimholz (in Rostovtsev et al., 1992) , and the latter were considered by Gaetani et al. (2005) . Those preliminary overviews also stressed the importance of , Pavel P. Zayats these groups for regional/interregional stratigraphical correlations. Belemnites and palynomorphs may be particularly useful with regard to the existing puzzle of ammonite-based dating of Callovian strata in the Northern Caucasus. Although an early-middle Callovian date is widely accepted, some finds and interpretations have implied slightly different ages (even Bathonian) of those deposits (Lominadze, 1982; Rostovtsev et al., 1992; Gaetani et al., 2005; Mitta, 2011) .
Field work in the Northern Caucasus in July 2014 were aimed at belemnite sampling in the stratotype section of the Kamennomostskaja Formation (lower-middle Callovian, Middle Jurassic) near the town of Kamennomostskij (Majkop District, southern Republic of Adygeja, southwestern Russia; see Fig. 1 ). These works were preceded by investigations of the same section conducted since 1997 (e.g., Ruban, 2004 Ruban, , 2007b . The main target of the present paper is to provide descriptions and illustrations of the newly collected fossils. More generally, palaeontological data on the Caucasus were rarely published in any language other than Russian, and this gap should be filled in order to make the record of this region accessible to the above-mentioned stratigraphical and palaeobiogeographical studies concerning the development of the northern Tethyan margin during the Jurassic.
Geological setting
In the Middle Jurassic, the Caucasus was an active tectonic domain located to the south of the Russian Platform; island arcs and elongated sea basins existed there (Ershov et al., 2003; Ruban, 2006; Saintot et al., 2006; Adamia et al., 2011; Nikishin et al., 2012) . Callovian deposits are distributed locally in the Northern Caucasus, and their age is established with ammonites and brachiopods (Rostovtsev et al., 1992) . Lower-middle Callovian deposits are chiefly siliciclastic with a total thickness up to 600 m; these overlie unconformably the older Mesozoic (Triassic and Jurassic) sedimentary rocks (Rostovtsev et al., 1992; Ruban, 2007b) . Upper Callovian strata are basal layers of the thick Upper Jurassic carbonate platform succession, and these are separated from the lower-middle Callovian deposits by erosional surface (Rostovtsev et al., 1992; Ruban, 2012; Kiselev et al., 2013) .
The Kamennomostskaja Formation comprises the lower-middle Callovian deposits in the Laba area of the western part of the Northern Caucasus (Rostovtsev et al., 1992) . Its stratotype section is a natural outcrop in the steep left slope of the Khadzhokh Canyon of the Belaja River near the town of Kamennomostskij (Fig. 1) . Conglomerates, sandstones and shales of shallow-marine origin with abundant faunal remains (ammonites, belemnites, bivalves, brachiopods and echinoids), large plant remains, and trace fossils are present in this section; the total thickness of these deposits is ~7 m (Lominadze, 1982; Rostovtsev et al., 1992; Ruban, 2004 Ruban, , 2007a Gnezdilova & Ruban, 2014) . Some characteristic features of condensed sections (Heim, 1934; Loutit et al., 1988; Gómez & Fernández-López, 1994; Collin et al., 2005; Catuneanu, 2006; Zorina et al., 2009; Scarponi et al., 2013) are evident there (Gnezdilova & Ruban, 2014) . These include concentrations of fossils of different age in very thin layers (not a result of reworking), presence of glauconite, etc. The condensation appears to be local because the formation is much thicker in some other areas.
Material and methods
Belemnite remains are common in the section studied, although identifiable pieces are rare. Four belemnite rostra that allow taxonomic identification were collected from the studied section. Although some were found loose, all belemnites can be attributed to the same sandstone layer (Fig. 1) . All illustrated Caucasian specimens are stored in the Central Siberian Geological Museum (CSGM) in Novosibirsk (Russia). The specimens were carefully examined, measured and identified (by O.S. Dzyuba). Belemnite terminology follows Doyle & Kelly (1988) and Mariotti (2003) . Abbreviations in the descriptions follow Doyle & Kelly (1988) : L, total preserved length; I, length from apex to tip of alveolus; Dv, dorso-ventral diameter at the tip of the alveolus; Dl, lateral diameter at the tip of the alveolus; Dv max , maximum dorso-ventral diameter; Dl max , maximum lateral diameter; X, length from apex to Dv max . Rostra were coated with magnesium oxide prior to photography.
Micropalaeontological investigation of the sandstone sample with fragments of belemnite rostra was attempted in order to assure stratigraphic control. In such a strongly condensed succession as represented in the studied section (Gnezdilova & Ruban, 2014) , even closely located layers may significantly differ in age. That is why age determination based on belemnites and microfossils from the same (!) sample provides valuable matter for further thoughts. The sample was proceeded by a standard procedure (cleaning with hydrochloric and hydrofluoric acids, pyrophosphate treatment, and separation of organic and mineral components in heavy Cd liquid on centrifuge). After initial preparation, the palynological objects were examined with a Zeiss Primo Star microscope, the images were obtained with Zeiss Axioskop 40 and Canon PowerShot G10. The attempted analysis permitted to find diverse palynomorphs, including marine microphytoplankton and pollen and spores of terrestrial plants. For statistical treatment of palynological spectra and their interpretation, no fewer than 200 grains were counted.
Palaeontological description of belemnites
Subclass Coleoidea Bather, 1888 Order Belemnitida von Zittel, 1895 Suborder Belemnopseina Jeletzky, 1965 Family Belemnopseidae Naef, 1922 (emend. Jeletzky, 1946 Genus Belemnopsis Bayle, 1878 (emend. Mitchell, 2015 Belemnopsis subhastata (von Zieten, 1831) ( Description. The small-sized and elongate rostrum, with a flattened venter. The outline is slightly hastate with Dl max located slightly posterior of midpoint. The profile is symmetrical and cylindrical. The apex is acute. The cross section is depressed in the stem and apical regions. A ventral alveolar groove extends to the posterior stem region or even apical region where it broadens and fades out. Two lateral lines are weakly developed in the anterior part of the rostrum.
Remarks. Firstly, the characteristic slightly hastate outline and cylindrical profile, as well as the depressed cross section and the long ventral groove permit systematic attribution to juvenile forms of Belemnopsis subhastata. That species most closely resembles B. bessina (d 'Orbigny, 1842) , but the latter has a more conical profile. Hibolithes fusiformis (Parkinson, 1811) is also similar, but much more hastate. Secondly, from the Callovian of the Dakhovskaja section, which is situated 8-10 km to the south of the Kamennomostskij section, Krimholz (1931) (Riegraf et al., 1998; Mariotti et al., 2013) and even as a junior subjective synonym of Hibolithes semihastatus (Riegraf et al., 1998) . Hibolithes semihastatus sensu Krimholz (1931) most likely belongs to Belemnopsis subhastata judging from a specimen from the Callovian of Chegem, Kabarda-Balkaria, Northern Caucasus (Krimholz, 1931, pl. 2, figs 1-3) . This specimen is characterised by subcylindrical profile and long incised ventral groove. Hibolites semihastatus from the Callovian of western Georgia (Topchishvili et al., 2002, pl. 5, fig. 1 Gavrilov et al., 2015, pl. 23, figs 12-13) are considered here as Belemnopsis subhastata as well.
Occurrence. Bathonian of England and France; Bathonian to lowermost lower Callovian (Zigzag Zone to Macrocephalus Zone) of Germany; Bathonian-Callovian of Poland; Callovian of Hungary, the Crimean Peninsula (?), Kabarda-Balkaria and western Georgia; lower Callovian of Bulgaria (together with Macrocephalites) and Dagestan (Sigaloceras calloviense Zone). In Adygeja, the specimens are found in the Kamennomostskaja Formation, and the precise age of the layers is discussed below.
Family Duvaliidae Pavlow, 1914 Genus Rhopaloteuthis Lissajous, 1915 Rhopaloteuthis ominosa Gustomesov, 1968 (Figure 2F-I;  (Barskov & Weiss, 1994) fig. 11 .
Material. A single specimen (CSGM 2069/4).
Description. The small-sized and stout rostrum shows a symmetrical and hastate outline and an asymmetrical and hastate profile. Dl max is located at one-third of the length from the apex. The apical region is short with a moderately obtuse, dorsally Remarks. The present specimen most closely resembles the holotype of Rhopaloteuthis ominosa (see Gustomesov & Uspenskaya, 1968, pl. 2, fig. 3 ; refigured here: Fig. 2N-R) , but represents an adult individual of this species with better-preserved alveolar region. This species is distinguished from congeners by a remarkable ventroalveolar flattening, which was described by Gustomesov (in Gustomesov & Uspenskaya, 1968, p. 75) as, "short and broad ventral groove". Later, R. ominosa was selected as type species (by original designation) of the monospecific genus Crimobelus Gustomesov, 1977, which is characterised by a dorsal alveolar groove in combination with a ventral alveolar groove. No other species of this genus are known to date. Actually, the so-called "ventral groove" of the holotype of R. ominosa resembles a more flattened depression which is slightly corroded owing to the poor preservation of the anterior part of the rostrum (Fig.  2P) . Therefore, the generic names Rhopaloteuthis Lissajous, 1915 and Crimobelus Gustomesov, 1977 are treated here as synonyms. The illusion of a ventral groove is stronger in the paratype of R. ominosa (see Gustomesov & Uspenskaya, 1968, pl. 2, fig. 4 ; reillustrated here: Fig. 2J-M) , but the surface layers in the anterior part of this specimen show considerable damage (Fig. 2M ). This specimen, as well as the other Crimean belemnite Hibolites gillieroni (Krimholz, 1931, pl. 2, figs 10-11) show transitional morphological characters between R. ominosa and R. gillieroni (Mayer, 1866) .
Judging from the holotype, the earliest juvenile stage of R. ominosa is conical; subsequent stages resemble adult individuals. The apical line is slightly cyrtolineate to almost certainly ortholineate (Fig.  2R) . Rhopaloteuthis ominosa is stouter than R. gillieroni and has a more asymmetrical profile and less straight lateral lines. It differs from R. sauvanausa (d 'Orbigny, 1842) and R. bzoviensis (Zeuschner, 1869) by a strongly depressed cross section. A stout rostrum of R. gillieroni from the lower Callovian of Iran (Shafeizad & Seyed-Emami, 2005, pl. 12, fig. 11 ) most likely belongs to R. ominosa.
Occurrence. Lower, and possibly upper, Callovian of the Crimean Peninsula and lower Callovian of Iran. In Adygeja, the specimen is found in the Kamennomostskaja Formation, and the precise age of the layers is discussed below.
Discussion
Belemnopsis subhastata is widely distributed in Europe, where it commonly is indicative of Bathonian to lower Callovian strata; this species was included by Combémorel (1997) in characteristic fauna of the western European Duvalia disputabilis belemnite Zone (Bathonian) and the Dicoelites meyrati Subzone (lower Callovian) of the Callovian Rhopaloteuthis gillieroni belemnite Zone. In the Caucasus, Belemnopsis subhastata appears for the first time in the Callovian, taking into account records from western Georgia (Topchishvili et al., 2002, as "Hibolites semihastatus") , Kabarda-Balkaria (Krimholz, 1931 , as"Hibolites semihastatus"), Dagestan (Ippolitov in Gavrilov et al., 2015 , as "Hibolithes sp." and "Hibolithes cf. longus") and Adygeja (the present paper). The Callovian species Rhopaloteuthis ominosa has been previously recorded only from the Crimean Peninsula (Gustomesov & Uspenskaya, 1968) . Here, we present the first record of this belemnite from the Northern Caucasus. The early Callovian specimen of R. gillieroni from Iran (Shafeizad & Seyed-Emami, 2005) can be also attributed to R. ominosa. According to Gustomesov & Uspenskaya (1968) , five Crimean specimens of R. ominosa were collected from the lower Callovian, whereas two specimens were found in the upper Callovian, possibly due to reworking of lowermost Callovian deposits. In the Kamennomostskij section, Belemnopsis subhastata and Rhopaloteuthis ominosa, being found together, most likely represent elements of the early Callovian belemnite fauna.
Rhopaloteuthis and Belemnopsis are typical forms of the Mediterranean Tethys. Late Middle Jurassic representatives of Belemnopsis were also recorded from South America and the southwest Pacific (Challinor et al., 1992; Doyle et al., 1996; Doyle & Pirrie, 1999) , and the both genera are known from East Africa (Stevens, 1973; Combemorel, 1988) and West Antarctica (Doyle et al., 1996; Challinor & Hikuroa, 2007) . This way, the belemnite finds in the Kamennomostskij section contribute to the palaeontological characteristics of the Mediterran-Caucasian domain.
The palynological data from the sample with Belemnopsis subhastata (Fig. 3) Strother, 1996) , which is in agreement with a previous interpretation of the condensed section (Gnezdilova & Ruban, 2014 (Besnosov et al., 1973; Vakhrameev, 1988; Panova et al., 1990; Yakovleva, 1993; Mitta et al., 2012) . Taken together, the new data on belemnites and palynomorphs imply an early Callovian age of the sandstone layer (Fig. 1) of the Kamennomostskaja Formation in its stratotype section. This conclusion corresponds only partially to the previous observation of the mixed early-middle Callovian ammonite assemblage from this level (Rostovtsev et al., 1992) .
However, further revision of ammonites may lead to re-consideration of the age established on the basis of these fossils, as this was recently shown by Mitta (2011) for the section in another part of the Northern Caucasus. On the basis of dinocysts, Gaetani et al. (2005) suggested the age of the Kamennomostskaja Formation to be latest Bathonian to earliest Callovian. The new data presented here do not provide evidence of a Bathonian age of the sandstones. If the studied sandstone layer accumulated during the early Callovian (as well as three underlying layers), this entails a lower degree of local condensation of the entire sedimentary succession represented in the stratotype section of the Kamennomostskaja Formation. Earlier interpretations of strong condensation were based on the assumption that the entire siliciclastic succession was early-middle Callovian in age (Ruban, 2004) . The exclusively early Callovian age indicates accumulation within a shorter time span (see www.stratigraphy.org for an updated geological time scale), i.e., a higher accumulation rate.
The significance of the palaeontological finds described in the present paper is also linked to the great value of geological heritage and, consequently, to the notable potential for geoconservation and geotourism of the stratotype section of the Kamennomostskaja Formation (Ruban & Pugatchev, 2008; Gnezdilova & Ruban, 2014) . Detailed knowledge of fossil remains allows to manage their conservation efficiently and to regulate collecting by both specialists and occasional visitors.
Conclusions
Palaeontological examination of the stratotype section of the Kamennomostskaja Formation has permitted to document two belemnite species (Belemnopsis subhastata and Rhopaloteuthis ominosa) and to revise their taxonomy, to characterise the palynological assemblage from the belemnite-bearing sample, which is of importance for this strongly condensed sedimentary succession and, finally, to draw conclusions on the early Callovian age of the deposits studied. It should be stressed that R. omniosa is a rare belemnite species; the new find from the Northern Caucasus improves our knowledge of this taxon. The generic name Crimobelus Gustomesov, 1977 (type: Rhopaloteuthis ominosus Gustomesov, 1968 , by original designation) is treated here as a junior subjective synonym of Rhopaloteuthis Lissajous, 1915 . These new finds improve our understanding of the Mediterran-Caucasian fauna.
